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@ Coffee maciiine. 



® A coffee machine wherefrom a user may option- 
ally request different quantities of coffee as to the 
volume of beverage and wherein the infusion water 
temperature in a heater (7) is lowered when the 
quantity of tfie requested beverage increases. To 
tills purpose, the machine is provided with a control 
means assembly comprising a meter (12. 24) for the 
quantity of water moving to an extraction chamber 



(3), a temperature transducer (13) for sensing the 
temperatures the water achieves in the heater (7) 
and a control means (14) adapted to receive the 
signals from said meter (12. 24) and temperature 
transducer (13), and to control, according to a given 
algoritiim, tiie water temperature in the heater (7) as 
a function of the moving quantity of water. 
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Coffee machine. 



This present invention relates to a coffee ma- 
chine: in particular the Invention relates to a ma- 
chine whereby the coffee beverage, brewed from a 
controlled hot water flow (said -infusion water- 
hereinafter) impacting a coffee pad in an extraction 
chamber, may be altematively a standard coffee 
having about 40 cm^ beverage volume, for an user 
wishing to taste the full flavour of the express 
coffee, or a bigger volume coffee beverage, for 
Instance 120 cm\ for an user wishing a "long 
coffee", as generally a coffee bigger than the stan- 
dard one is called . The beverage is brewed once 
infusion water of substantiaJly constant temperature 
is made to pass through a coffee pad in the extrac- 
tion chamber, said temperature being achieved in a 
heater (boilen heat exchanger). A drawback in the 
known machines is that the taste of long coffee 
beverages is not agreable. It was found that this 
drawback is due to spoiling substances being ex- 
tracted from a coffee pad in case the quantity of 
infusion water is bigger than the quantity con-e- 
sponding to a standard coffee; infact. said spoiling 
substances start being extracted early after the 
infusion water starts passing through the coffee 
pad. at the maximum infusion temperature 
achieved in the heater. The inventor found that 
extraction of spoiling substances from a coffee pad 
due to an extended water passage does no longer 
occur provided the water passes through the pad 
as Its temperature lowers with respect to, the maxi- 
mum starting temperature. A time period of 20-30 
seconds is generally necessary to brew a standard 
coffee and this time period is not enough to spoil- 
ing substances be transfenred in notable quantities 
into the Infusion; about and within said time period 
of 20-30 seconds the spoiling substances start to 
pass into the beverage in notable quantities in case 
the infusion water temperature is still the tempera- 
ture that the water achieves generally in the coffee 
machine, such a temperature varying between 
90*Cand lOO'C. 

This invention intends to obviate said 
drawback; this coffee machine is adapted to impart 
an agreeable taste both to a standard and long 
coffee. 

The invented coffee machine comprises a wa- 
ter source, means for moving said water to a coffee 
beverage extraction chamber, means for converting 
said source water into infusion water at a given 
starting infusion temperature, usually varying from 
90 C to lOO'C. and conti-ol means for controlling 
the infusion water temperature as a function of tfie 
quantity Q of Infusion water moving to the extrac- 
tion chamber (which water will be referred to as - 
moving water- hereinafter), in particular for keeping 



or just lowering said infusion water starting tem- 
perature for a standard coffee (also referred to as - 
a coffee beverage of a given first volume-) and 
then for lowering under a controlled rate the tem- 
5 perature of the further water quantity that should be 
moved to tiie exti-action chamber for brewing a 
long coffee (also referred to as - a coffee beverage 
of a volume bigger than said given first volume-). 
The conti'ol means of tiie invented machine is 
10 adapted to receive signals related to the moving 
water quantity, which signals will be refen-ed to as - 
flow signals- hereinafter, and receive temperature 
signals from a temperature transducer associated 
with the heater in order to sense the temperature of 
T5 the water in tiie heater; said control means devel- 
ops a given algorithm whereby said fk)w signals 
and temperature signals are processed to conti-ol 
tiie heat supplier in the heater (electric resistance, 
flame) and to make the temperature of said heater. 
20 and so the temperature of tiie infusion water, to 
vary as a function of said moving water quantity. 

The invented machine may be made in dif- 
ferent ways. For instance, for giving an user the 
options: select between a standard coffee and a 
25 long coffee only; select among a number of given 
beverage volumes; select a coffee beverage having 
any volume comprised between a minimum and a 
maximum volume. In ttie latter option, tiie user will 
keep the delivery push tmtton pressed until a cof- 
30 fee beverage having tiie required vulume Is deliv- 
ered. 

An embodiment of tiie invention is described in 
detail herebelow witii reference to the accompany- 
ing drawings which illustrate as an example two 
35 specific executions and wherein: 

FIG. 1 is a diagram of a first coffee machine, 
FIG. 2 is a diagram showing a first variation 
law of the infusion water temperature as a function 
of the moving water quantity, 
<o FIG. 3 is a diagram of a second coffee 

machine and 

FIG. 4 is a diagram showing a second vari- 
ation law of the infusion water temperature as a 
function of tiie moving water quantity. 
<5 FIG. 1 shows the parts of a coffee machine as 
required for operation and for providing a descrip- 
tion ttiereof. The machine comprises a water reser- 
voir 1 wherefrom a duct 2 intakes water for moving 
It to an extraction chamber 3. This extraction cham- 
50 ber Is adapted to receive a coffee caitridge. not 
shown, as a metered portion of roasted and ground 
coffee contained and compressed wittiin two 
sheets of water permeable paper. At ttie bottom of 
the extraction chamber tiiere is a delivery spout 4 
for making coffee beverage to fall into a cup 5. A 
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pump 6 is associated with duct 2 for drawing water 
from the reservoir 1 and moving said water to the 
extraction chamber 3 after passing said water 
through a heat exchanger 7 incorporating an elec- 
tric resistance 8 energized from an electric power s 
source 9. A coil portion 10 of duct 2 is incorporated 
into the heat exchanger 7. The heat inertia of such 
heat exchanger is so low that the temperature of 
the passing through water and of the heat ex- 
changer itself substantially vary together; so, mea- io 
suring the heat exchanger temperature is tiie same 
as measuring the temperature of the crossing 
through water. The duct 2 section between heat 
exchanger 7 and extraction chamber 3 is covered 
with a heat insulating sleeve 11 to prevent moving is 
water from losing heat notably. A control means 
assembly comprises: a flow transducer 12 in tire 
duct 2, a temperature transducer 13 associated 
with ttie heat exchanger 7 and a microcontroller 14. 
which is a unit PLC Festo 404. Said microcontroller ao 
is programmed to control the water temperature T 
in the heat exchanger 7 as a function of the moving 
water volume V, according to tiie function T=f(V) 
shown in Fig. 2, in cooperation with flow transducer 
12 and temperature transducer 13. Said microcon- 25 
troller 14 makes a matiiematic integration of tiie 
flow signals and processes the integrated values 
and the temperature signals for making a pulsed 
cortrol on ttie electric resistance 8, Such a control 
is earned out by a switch 15 In tiie circuit of tiie 30 
electric resistance 8; said switch is connected by 
the connection wire 18 with the microcontroller 14 
which convenientiy controls the opening and clos- 
ing of said switch 15. The flow transducer 12 is 
connected with the control means 14 by the con- 35 
necting wire 17 and the temperature transducer 13 
is connected with said microcontroller 14 by a 
connecting wire 18. A control board 19 is asso- 
ciated witii the microcontroller 14 and comprises a 
push botton 20 for operating tiie machine, a light 40 
21 tiiat lights when the heat exchanger 7 achieves 
tiie starting temperature of 98* C, a push button 22 
for requesting a coffee having 40 cm^ volume 
(standard coffee) and a push button 23 for request- 
ing a coffee having 100 cm^ volume (long coffee). 45 

RG.^2 shows how ttie water starting tempera- 
ture 98 *C in tiie heat exchanger 7 is made to 
lower gradually to 95* C once a standard coffee is 
requested and how said temperature is made to 
lower gradually from 95 'C to 80 *C once a long so 
coffee is requested. 

The machine operation according to tiie al- 
gorithm as devekspped by said microcontiroller is 
summarised herebelow. 

a) tiie machine is operated by pressing ttie 65 
push button 20, switch 15 is closed and electric 
resistance 8 is energised. 

b) once ttie water temperature in tiie heat 



exchanger 7 achieves the starting value of 98 'C 
by ttie electric resistance 8 , ttie light 21 litiits, 

c) as an user requests a coffee, pump 6 is 
actuated and microcomputer 14 processes the sig- 
nals received tiirough flow transducer 12 and tem- 
perature transducer 13: 

- if a standard coffee is requested, tiie brewing of 
such a coffee is controlled: with the moving water 
volume V varying from 0 to 40 cm^ tfie tempera- 
ture T of ttie water In tiie heater 7 is made Io lower 
gradually from 98 * C to 95* C; 

- if a long coffee is requested, ttie brewing of such 
a coffee is controlled: for each cm^ of water moved 
in addition to said 40 cm^ , ttie temperature T of 
the water in the heater 7 is made to lower gradually 
by a given value until said temperature is 80*C 
when ttie total moved volume is 100 cm^. 

d) once tiie requested coffee is delivered, 
tfie water temperature in tfie heat exchanger 7 is 
made to rise up to 98* C and is kept at such a 
value. 

FIG. 3 shows a conventional express coffee 
machine adapted to a bar. This machine has a 
number of parts common with ttie machine illus- 
trated in f^g. 1; such common parts have same 
reference numbers in tiie two figures and are not 
described. The extraction chamber 3A of latter 
machine is adapted to receive a charge of ground 
coffee in a conventional filter-box. not shown. The 
control means 14 comprises a clock 24 which 
starts as soon as an user starts operating the 
machine, viz. when he operates the control board 
25 the pump 6 is actuated and said control means 
comprises a microprocessor schedule programmed 
for controlling, according to function T=f(t) of Rg- 
ure 4. the water temperature in ttie heat exchanger 
7 as a function of time period t counted by the 
clock 24 that starts counting as soon as pump 6 
starts (operation starting) and, then, indirectly, for 
controlling the quantity Q of ttie moving water. The 
control board 25, associated witii the control means 
14. presents a push button 26 for operating tfie 
machine, a light 27 which ligttis as soon as ttie 
water in ttie heat exchanger 7 achieves the starting 
temperature of 98* C, a push button 28 for request- 
ing a coffee and a liquid crystal display 29 which 
shows serially water volumes expressed in cm^ as 
such volumes are moved to ttie extraction cham- 
ber, up to a maximum volume of 160 cm^. The 
control means develops an algorithm according to 
Rg. 4 and an user keeps pressed ttie push button 
28 for requesting a coffee of any volume to his 
choice, comprised between 40 cm^ and 160 cm^. 
On request of a coffee, ttie moving water 98 *C 
starting temperature is kept substantially constant 
until ttie clock counting an^es to 20 seconds 
which con-espond to 40 cm3 volume to moving 
water, after that said temperature is made to lower 
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gradually under control, as shown in Rg. 4, down 
to 78 C as soon as the clock counting arrives to 
40 seconds, which correspond to 160 cm^ moving 
water volume. Now. pump 6 is deenergised and the 
operation ends. 5 



Claims 

1 . A coffee machine adapted to deliver in a cup w 

(5) coffee beverages that may have different vol- 
umes containing a water source (1), moving means 

(6) for moving water from said source (1) to an 
extraction chamber (3) through a heating means (7) 
adapted to convert immediately the source water is 
into^ infusion water at a given starting temperature 
(90*C-100*C) and operation means (19) for a con- 
sumer characterised in that it comprises an assem- 
bly of control means wherein there is a meter (12, 

24) for measuring the quantity (Q) of water moving 20 
to the extraction chamber (3). a temperature trans- 
ducer (13) for the temperature of said moving water 
and a control means (14) adapted to receive the 
signals from said meter (12. 24) and temperature 
transducer (1 3) and to process said signals accord- 25 
ing to a given algorithm for controlling the tempera- 
lure of said moving water as a function of the 
quantity of said moving water /T=f (Qy. 

2. A coffee machine according to claim 1 
characterised in that said assembly of control 00 
means compnses a flow transducer (12) for mea- 
suring the volumes (V) of moving water, a tempera- 
ture transducer (13) for measuring the tempera- 
tures of said moving water and a control means 

(14) programmed for processing according to a 35 
given algorithm the signals received from said flow 
and temperature transducers (12. 13) and control- 
ling the temperature of said moving water as a 
function of the volume of same moving water T= 

3. A coffee machine according to claim 1 
characterised in that said assembly of control 
means comprises a clock (24) that measures the 
time period (t) along which said moving means (6) 
operates for moving said moving water, a tempera- 45 
ture transducer (13) for measuring the tempera- 
tures of said moving water, a control means (14) 
programmed for processing according to a given 
algorithm the signals received from said clock (24) 

and temperature transducer (13) and controlling the so 
temperature of said moving water as a function of 
the time /T=tf(t)/ as measured by said clock (24). 

4. A coffee machine according to claims 1 . 2 
and 3 characterised in that said control means (14) 

is programmed for canrying out the steps of: a) 55 
keeping at a given starting temperature (98 *C) the 
moving water until a given first volume of infusion 
water (40 cm^) for a standard coffee is moved to 



the extraction chamber (3. 3A); b) lowering gradu- 
ally the moving water temperature until a given 
second volume of infusion water (100/160 cm^) for 
a long coffee achieves a given final temperature 
(78*C;80*C). 

5. A coffee machine according to claims 1. 2 
and 3 characterised in that said control means (14) 
is programmed for carrying out the steps of: a) 
lowering gradually from a given starting tempera- 
ture (98 *C) to a given first final temperature 
(95* C) the temperature of the moving water quan- 
tity as such quantity passes from 0 cm^ to a given 
starting volume (40 cm^) for a standard coffee; b) 
lowering gradually from said first final temperature 
(95' C) to a given second final temperature (78* C: 
80 C) the temperature of moving water quantity as 
such quantity passes from said starting volume (40 
cm3) to a final volume (100/160 cm^) for a long 
coffee. 

6 A coffee machine according to proceeding 
claims characterised in that said control means (14) 
is programmed for alternatively supplying: 

- a coffee beverage having said given first volume 
(40 cm3). 

- a coffee beverage having a volume bigger than 
said given first volume (120 cm^). 

7. A coffee machine according to claims 1 to 5 
characterised in that said control means Is pro- 
grammed for altematively supplying: 

- a coffee beverage having said given first volume 
(40cm3). 

- a coffee beverage having a volume bigger than 
said given first volume, which bigger volume may 
be selected among a given number of different 
volumes (60/100/120/140/160 cm3) comprised be- 
tween said given first volume (40 cm^) and a maxi- 
mum volume (160 cm^). 

8. A coffee machine according to claims 1 to 5 
characterised in that said control means (14) is 
programmed for altematively supplying: 

- a coffee beverage having said given first volume. 

- a coffee beverage having any volume bigger than 
said given first volume, which bigger volume is 
comprised between said given first volume (40 
cm3) and a given maximum volume (160 cm^). 
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